Abstract
Introduction

18
River hydrochemistry is characterized by marked time variability that typically depends 19 on hydrological and biogeochemical factors. In particular, one essential driver of water 20 quality dynamics is streamflow, which is characterized by frequent transitions between low 21 discharges (that typically reflect the composition of groundwater) and high discharges (that 22 can flush large portions of soil water). It is hence well known that capturing the structure of 23 hydrochemical behavior requires a sampling frequency comparable to -and possibly higher 24 than the typical timescale of the hydrologic response.
1 In most rivers this is equivalent to 25 a few hours, which makes the sufficient collection of water samples extremely challenging.
26
Instead, weekly, biweekly or monthly surveys are conducted, sometimes integrated by event-27 based high-resolution campaigns. These surveys are fundamental for first-order estimates 28 of solute loads and long-term trends, 2,3 but they may be insufficient to understand solute 29 dynamics and for a rigorous assessment of stream water quality. 
53
Materials and Methods
54
The electrical conductivity of an aqueous solution is the capacity to transmit electrical 55 current through the movement of charged ions. Various forms exist to express EC as the 56 sum of the electrical conductivities of the individual ion species in water. 21 In particular,
57
Parkhurst and Appelo 22 propose:
where EC is expressed in S/m and for each solute species (denoted by subscript 
where the coefficients and with only minor time-variance.
72
For each solute species, we can define: 
Given that EC probes can provide almost continuous measurements and that the coefficients 
85
Proof of Concept
86
To show the validity of the approach, we applied it to the water quality dataset publicly the analysis to a larger number of samples (Section S3).
94
EC decomposition
95
The first goal of the analysis is the decomposition of the bulk EC signal into its ion con- 
100
The good match between measured and calculated EC indicates that the estimated con-101 tributions of the 9 major ions is generally appropriate. The weights f i (t) were then computed 102 through equation (3), where the terms EC i (t) were obtained as a i (t) C i (t) and the term EC(t) 103 was set equal to the measured EC. The procedure is applied to each solute independently, so to EC and obtain high-frequency estimates of f i (t) and a i (t). Such estimates were finally 138 coupled to the measured EC signal (equation (4)) to obtain high-frequency estimates of so- An example of chloride estimation using biweekly samples is further shown in Figure 3 . 
167
Discussion
168
The core and novelty of the approach is the interpretation of EC as a bulk signal of hy-169 drochemistry to be decrypted. Regardless of the "decoding" technique, the opportunity to 
190
The UHF stream is a natural environment where EC is low and mostly controlled by there is much more information that can be recovered from the EC signal.
208
Finally, results introduce a potential for using the EC signal in solute transport modeling. 
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